
Genetios and BioohetiDtry in Neurospora 

In spite, of the title, this talk is in no way an attempt to 
suoh a8 th@ Harvey SooicL$ 

mimlo or duplioate the leoturee that have been gfvsn-by the god- 
for _ 

father of all this work, Dr. GW Beadle, but will deal r3tth the 

most part with observation6 made Ibn this laboratory. 

The work that I am about to describe arose in my mind out 

of Avery’6 olaeeloal work on Pneumoooccus transformation. Ae my 

teachers and friends will no doubt recall from my undergraduate 

daye a$ Columbia, tha very eight of a Droeophila was rapulsiva 

in my eyes, and I would no mora have the-ht of counting fruit- 
. 

flies than of Isolating spores of 8ome unimportant bread mold 

c&-r led Naurospora. The Pneumococcus transformation was howaver 

a biolo&c fact of &at potential lmportanoa in medical baoterio- 

logy, and it Pearned worthwhils looking at it. However,it seamed 

desirable to attampt to duplicata such an expsriaent in an organisrrr 

whose banes were located in chromotiomaa, in the hope of finding 

out mord aboat it. Such an organlam was Neurospora crassa, in 

which Eaadla and his school had of oourse done suoh a remarkable 

bit of work. I took this crackpot, and by no m3aA8 novel idea to 

Ryan, and diaoovered to my amaz;sment (and I hope he will not ob- 

ject to my revealing thie) that hs had planed rrtuch the ~EUA~ expeti- 

n;ent: an attempt to convert nutritional mutants to ths wild type 

ueing killadCsxtracts of %&$x wild type mycsliu& I have never 

spent a more pleasant vacation week on an elp?arlment that did not 

work. Tha rasulta were sncouratjing: at first, but it Boon appeared 

that w many culture8 were bainb converted to a ‘wild type- * in 

the untreated oontrol 6ierie8, a8 In the 8srles whioh were subjectad 

to axtracts of Neurospora mycslium, Transformation is therefore 

still an open quslrtlon; it was neoaosary firet to study the epon- 



taneous revarslon. It might be added paranthatically that att3mpts 

of a similar natyre on nan-reverting nutritional mutants of E. co11 

have failed miserably. 

An elramination of the litarature showed that lsdaptation@ had be3n 

described before in several mutants; lndsed the Iadaptation of the 

leuoinlaos strain was one of the most difficult bugs of th3 assay mathod 

8sr leuoine dssoribed by Ryan and Brand. The phanomenon has apparently 

never bs3n studied in datai howsver. Erisfly it was found that s3vatel 

mutants whlc# while they would not draw initially on Inoculation 4nto 

a medium dafioisnt in their grwoth factor requiramant, Ooc8.8ion~ly 

would grow up on prolonged Incubation. In many cases, oonidia takan ’ 

from such an adapted culture would, on inoculation into frash minimal 

ruediu, show the iiuti13diate grwoth oharactsristic of the wild straln; 

in 80~8 instance@ th3y would not, and It is appacrsntly his s-iudy of 

such a strain (16117: ieolsuolns-vallneless) that had led Baadla to 

ths conclusion that adaptation did not involve a oahnga in the genetio 

oonstitution of the strain. For our first studies it seemed advisabl3 

to examine cases of the first t yp8, and of these our attention has ‘UB 3n 

diraoted primarily at the leuolneless and the pabless mutants, 

A brief review of the biochemical genetics of Naurospora may 

&e&pi to clarify @hat follows.Neurospora crassa is an ascomycetous muld. 

The 8 spores in the asous, as Dr. McClintock has explained to this 

samecolloquium In tha past are so disposad that eaoh pair, barring 

slippaga is genetically ldentioal, and the four pairs represent ths 

haplold sedregants of the four ohromatlds at ni3sosis.Th.e mycelium contains 

haploid nuolel, but thare are a great many of thelrr in aaoh cell, and 

the cross walls hava parforations larg3 anough for the nuclei to ~888 

thrpugh, so that ths entire ~ycalium is syncytial. The haploid condition 

Of tha myoalium is rigorously maintained, so far as is known, until 

zygots formation takas place. There are two well daflnad mating tygsl, 

d3fined by a sing13 gene, so that Neurospora is an obligate heterotbll, 



Ths tetrasperma specie4 of Neurospora differ Insofar as they mainatin a 

liiaohanism whareby the asous 1 four spores are each blcaryotio and contain 

Pxa nuclai of opposite ma.tinb type. The diploid fusion nucleus (P-l) 

Is reduoed in 2 msiotio divisions, as in other forus, and the haploid 

seg,re&ants undsrgo a further 2 mitotic divisions, so that each member of 
haploid 

a pair of spores contains 2 identical nuelsi. 

By X-raying or W-raying conidia or WC spores, Beadle has obtalnd 

a variety of mutahions. These are manifest in the f-1, slnoe in the 

haploid or~anlsw dominance is not a factor. 
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